GELRITE was evaluated as a gelling agent, for the growth of mesophilic Methanobacterium and Methanobrevibacter species. GELRITE was shown to be superior to agar in its gel strength and clarity. Viable cell counts and colony sizes of Methanobacterium species were greater on GELRITE-based medium compared with agar-based medium.
The removal of hydrogen by species of methanogenic archaebacteria belonging to the genera Methanobacterium and Methanobrevibacter is crucial to the efficient operation of anaerobic digesters (1) . Genetic manipulation of these obligately anaerobic organisms should be valuable in understanding and improving the process, and thus suitable methods of cultivation on solid medium are required.
Major advances in anaerobic techniques have led to reproducibly high plating efficiencies for methanogens with short generation times, that is, 90% for the marine species Methanococcus maripaludis and Methanococcus voltae (5) and greater than 80% for the thermophile Methanobacterium thermoautotrophicum (6) . Plating abilities of the slower growing mesophilic methanogens have been less well studied, although recoveries of 80% have been reported for Methanobrevibacter arboriphilus and Methanosarcina barkeri (6) . In these previous studies, it was found advantageous to use concentrations of agar of about 1.5% (wt/vol), since higher levels were inhibitory to growth (5) , and the overlay method of plating which protected bacterial cells against traces of oxygen and prevented smearing of colonies by condensing water during incubation (6) . In this laboratory, an agar concentration of 1% (wt/vol) has proved most suitable for the growth of mesophilic Methanobacterium and Methanobrevibacter species, but the disadvantages of this plating regimen are severalfold. Firstly, the low gel strength attained with 1% (wt/vol) agar and the wetness of the plates give unsatisfactory replica plating and often result in the formation of gas (7) , and it was extremely difficult to make accurate estimations of numbers of CFU for Methanobrevibacter smithii and Methanobrevibacter ruminantium, which have very small cells. The filamentous growth morphology of all strains may also lead to variability in viable counts, since filaments could break up during dilution and plating. However, comparison of viable counts with total microscopic counts and growth in the serial dilution tubes indicated that plating efficiencies approached 100% for all species on GELRITE-based medium.
Colony sizes of each Methanobacterium species were consistently larger on medium solidified with GELRITE (Table 2) , by a factor of up to three times. This was not the case with the Methanobrevibacter species; colonies of Methanobrevibacter smithii were marginally larger on agarbased medium, while those of Methanobrevibacter arboriphilus were smaller. Methanobrevibacter ruminantium produced large colonies with both gelling agents. Thus, the use of GELRITE as the gelling agent reduced the incubation time necessary for the formation of colonies; for example, viable counts of Methanobacterium sp. strain FR-2 on medium prepared with GELRITE could be determined after 7 days of incubation compared with at least 14 days for agar. These results also suggest that the agar type used is inhibitory to growth of the Methanobacterium species tested here. Colony size of Methanococcus voltae was reported to decrease with increasing agar concentration, while that of Methanococcus maripaludis was unaffected (5) . The effect of inhibitory compounds present in agar may also account for the variability in viable counts observed on agar-based medium. GELRITE is highly purified, contains no sulfur, and has been reported to be less inhibitory than agar to the growth of plant tissue cultures (3) .
In the course of this study it was noticed that MET 3 medium solidified with GELRITE was optically clearer and drier than agar at an equivalent concentration, thus reducing smearing of colonies by condensing water. Enumeration and measurement was consequently more accurate. The higher gelling temperature of GELRITE reduced the preparation time of plates, and the greater gel strength facilitated spreading of inocula and prevented the formation of gas cavities in the mnedium. Replica plating was also greatly improved with GELRITE at 1% (wt/vol).
This study has shown that GELRITE is superior to agar as a gelling agent for the cultivation of mesophilic Methanobacterium and Methanobrevibacter species in several respects. GELRITE decreases preparation time in the solidification and drying of plates and produces an optically clearer, drier medium of high gel strength suitable for replica plating. Increased counts of viable CFU on GELRITE-based medium especially for Methanobacterium species will be advantageous in genetical studies, for example, in the isolation of mutants or selection of transformants. The use of GELRITE will also markedly reduce the extended incubation times necessary for colony formation of mesophilic Methanobacterium species.
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